INTRODUCTION
GERD (Gastroesophageal Reflux Disease) refers to symptoms that resulted from repeated abnormal reflux of the stomach contents into the esophagus, especially after having some meal. Only few patients seek medical treatment because patients usually suffer from mild symptoms and could be relieved after self-treatment using antacids. Therefore, only severe cases followed with endoscopy disturbance and other complications that seek medical treatment. The prevalence of GERD appears highest in Western countries, such as the United Kingdom and United States which estimated 20% of the total populations suffer from GERD symptoms. This condition is not well-known in Asia and the prevalence range was estimated 2% to 6%. However, the consequences of eating habit and modern lifestyle nowadays are a tendency to have an increased GERD sufferer in Asia. 1 Esomeprazole is the S-isomer of omeprazole which works by inhibiting the proton pump or so-called proton pump inhibitor (PPI). 1, 2 In adult patients, esomeprazole is indicated for the treatment and to maintain GERD recovery symptoms and erosive esophagitis as alternative treatment besides NSAID for gastric ulcer and can be combined with antibiotic to treat Helicobacter pylori infection and duodenum ulcer diseases. The proton pump inhibitor drug act in an irreversible bind and inhibit proton pump in the parietal cell. 3 However, esomeprazole is very sensitive to acidity, heat, humidity, oxidation, thus the stability tends to be reduced during long-term storage. 3 Therefore, a stability testing should be conducted. The stability testing was conducted in some methods, including the short-term stability, long-term stability, until freeze and thaw stability tests. In the developed method before using HPLC and metronidazole as the internal standard, the LLOQ value was 50.57 ng/mL, 5 while the LLOQ value should be 22.5 ng/mL. This condition was related with the esomeprazole Cmax value because the LLOQ value was 1/20 of the esomeprazole Cmax value which was 450 ng/mL. Thus a validated analytical method development is needed to provide a better LLOQ and can be used for pharmacokinetic studies. 
MATERIALS AND METHODS

Chemical and Reagents
Chromatography System
This study was implemented using C-18 column, 5 µm, 250 x 4.6 mm in HPLC method. Injection volume was 20 µL and was detected at 300nm with the flow rate of 1mL/min. 10.0 mg esomeprazole was weighed then dissolved in the mobile phase (40 mM sodium dihydrogen phospate buffer, pH 7.6-acetonitrile) in 10 mL volumetric flask to obtain 1.0 mg/mL (1000 ppm) concentration. Lansoprazole standard was weighed for 10.0 mg and was dissolved with the mobile phase in 10.0 mL volumetric flask to obtain 1.0 mg/mL (1000 ppm). The dilution was conducted to obtain solutions in certain concentrations.
Preparation of Mobile Phase
Disodium hydrogen phosphate was weighed for 1.118 gram and sodium dihydrogen phosphate for 0.181 gram then dissolved in 250 mL water. The acidity value of the solution was checked then phosphoric acid was added so that the pH value would be 7.6. Then 240 mL was taken from the phosphate buffer solution, and mixed with 160 mL acetonitrile to obtain acetonitrile-phosphate buffer mixtures in 40:60 ratio.
Plasma Sample Preparations
The liquid-liquid extraction method was conducted by adding 25 μL lansoprazole 50 μg/mL in 500 μL plasma which contained esomeprazole in 50 μg/mL concentrations, and vortexed for 10 seconds. Next, 5mL dichloromethane was added, and the mixtures were vortexed for 3 mins then centrifuged at 3,000 rpm for 15 mins. The 4 mL organic phase was transferred to another tube and evaporated, then the residue was reconstituted in 100 µL mobile phase in the vial then was sonicated and vortexed for 2 mins. Afterward 20.0 µL aliquot was injected into HPLC system.
Optimization of Esomeprazole Analytical Condition Using High-Performance Liquid Chromatography
The 20 μL mixture of 50.0 μg/mL esomeprazole and 50.0 μg/mL lansoprazole were injected into the HPLC device and the chromatography response was observed. The optimization was started by choosing the wavelength for the analysis. Esomeprazole analysis was conducted in the maximum wavelength which was obtained using PDA detector at 300 nm. The optimized mobile phase was conducted using the mixtures of methanol-phosphate buffer, acetonitrile-phosphate buffer, and acetonitrile-methanol-phosphate buffer. Then optimizing the mobile phase composition and the pH of the mobile phase, flow rate, and the column temperature. The mobile phase composition was optimized in the ratios of 45:55, 40:60, and 35:65 followed by the pH of the mobile phase in 7, 7.5, and 8. The flow rate of the mobile phase was optimized in 0.8, 1.0, and 1. 
System Suitability Test
After obtaining the optimum conditions for esomeprazole analysis esomeprazole solutions was injected along with internal standard with six times repetition. The coefficient variation (CV) requirements or the repetitive time retention and the area of each compound that would be measured as PAR should be <2.0%.
Method Validation of Esomeprazole Analysis in Plasma
In this study referring to EMEA Guideline for Bioanalytical Method Validation 2011, 6 full validation of esomeprazole analytical method in plasma was conducted with selectivity, carry over, LLOQ, linear calibration curve, accuracy, precision, and recovery, dilution integrity, and stability parameters.
RESULTS AND DISCUSSION
Optimization of Esomeprazole Analysis using HighPerformance Liquid Chromatography
Optimization condition of esomeprazole analysis was started from optimizing the wavelength, then optimizing the mobile phase type. The mobile phase type should be chosen to obtain the perfect chromatogram. (Figure 1-5) . From three combinations of the mobile phase, the combination that provides the highest peak respond was the acetonitrilephosphate buffer (40:60) combinations in the pH value of 7.6. Then the flow rate was optimized. In the 1.20 mL/min, the flow rate retention was too fast, therefore, it was worried that during the analysis the esomeprazole plasma peak would be merged with the interference. While in the 0.8 mL/min, the flow rate was too slow and the resolution was quite high so that it needed longer analysis time. Moreover the flow rate affected the column pressure, in which higher flow rate increases the column pressure. Therefore, this study chose the 1.0 mL/min flow rate. Next, the column temperature was optimized. The obtained results showed that higher column temperature could increase the retention time and reduce the resolution. The highest area was found in 35 o C, but there was a high tailing factor. Thus, the used column temperature was 40 o C because of the high area value and the lowest tailing factor. Esomeprazole analysis which was detected using photodiode array detector at 300nm wavelength was found in the optimum condition using C 18 column (Waters, Sunfire TM 5 μm, 250 x 4.6 mm), acetonitrile -phosphate buffer (40:60) mobile phase in pH 7.6, flow rate of 1.0mL/min, column temperature of 40 o C, using lansoprazole as the internal standard. The analytical condition was chosen because it provides the highest separation parameter, including the highest area, the fastest relative 
Dilution Integrity
Dilution integrity test was conducted to determine the accuracy, precision, and reliability of the dilution process in bioanalytical process. If the in vivo esomeprazole assay in the biologic matrix obtained more than the highest requirement in 450 ng/mL, then should conduct a dilution process so that the concentration could meet the calibration curve range. Results obtained shown in Table 3 .
Stability
Stability was analyzed using QCL and QCH samples, each with three replications. For the short-term stability, samples were stored in room temperature and the stability was observed in 0, 6, and 24 hours. The obtained results showed that esomeprazole samples were stable to be stored in the room temperature minimum 24 hours (Table 4) (Table 5 and Table 6 ). Freeze-thaw stability test was also conducted. Esomeprazole in the plasma was found stable after freeze-thaw test in three cycles minimum. Results are shown in Table 7 . The obtained results from the autosampler stability test were shown in Table 8 . Those results showed that the prepared omeprazole was stable minimum 24 h in autosampler. The short-term stability of standard solutions of esomeprazole and the internal standard were tested in room temperature for 24 h. The long-term stability of the standard solutions were stored in 4 o C for 7 and 14 days. The obtained results showed %diff for the short-term stability of esomeprazole was from -1.95% to 1.99% and %diff for lansoprazole short-term stability was from -1.85 to -1.64%. This showed that the esomeprazole solutions and lansoprazole solutions were stable when stored in room temperature for minimum 24 h. For long-term stability, the obtained results of %diff esomeprazole were between -2.06% to -1.96% and %diff for lansoprazole solutions were between -1.81% to -1.57% for 14 days in 4 o C. Therefore, esomeprazole and lansoprazole stock solutions could be used for 14 days. retention time, tailing factor (T f ) that was almost 1, resolution (R) >2, the highest theoretical plate (N), and HETP close to 0.
System Suitability Test
After obtaining the optimum analytical condition, the system suitability test was conducted with six times injection. The obtained results were expressed in retention time, area, and PAR with CV value <2.0%.
Validation Method of Esomeprazole Analysis in the Plasma
Selectivity
Selectivity test was conducted in the blank plasma and LLOQ concentrations by using plasma from six different sources. The study results showed no interferences in the retention time of the analyte and the internal standard.
Carry Over
The study showed no carry over effect in the blank plasma after injecting the highest concentration (ULOQ) of esomeprazole. The carry over percentage still meets the requirements for analyte <20%. The results of carry over test are shown in Table 1 .
Calibration Curve and LLOQ
Calibration curve was linear with the correlation coefficient (r>0.9997) in concentration range from 5.0 to 450.0 ng/mL. LLOQ concentration of esomeprazole was 5.0 ng/mL with the CV value of 5.89% and % diff between -7.69 to 7.32%.
Accuracy, Precision, and Recovery
Accuracy and precision test were conducted in within run and between run on 4 different concentrations, such as LLOQ, QCL, QCM, and QCH. The accuracy and precision results of the within run and between run are showed in Table 2 . The absolute recovery test was conducted to compare the analyte peak respond in the plasma with the standard in the solution. 
S27
